Educational computer game has many similar characteristics like any other genres of games. However its particular aspect is designed to teach, and in which main objective involves in learning a topic. To develop an effective educational computer game, different game genres, learning activities and techniques, and learning styles are important issues for consideration. This paper presents an analysis by comparing and establishing relationships between the game genres and learning techniques based on the types of learning and potential game style of Prensky [1] and learning styles based on the study of Chong et al. [2] .
Introduction
Educational computer games and various forms of edutainment have gained much attention in the discipline of learning and teaching. Educators [3] , [4] , [5] believe that most children learn best through play. Most studies also show that 'learnt through play' [6] has proven to be a successful learning experience. Therefore, it is desirable to use educational computer games for teaching, which carry the objectives of play and learn in the classrooms. There are reasons for using computer games as a learning tool to enhance the learning experience of students. These reasons include the incorporation of rules, goals, engagement, challenge, feedback, fun, interactive, outcome and immediate reward [1] , [7] , [8] , [9] . Even though most genres of the computer games in some ways are educational, educational computer games are designed with explicit educational purpose. When educational computer games are adopted in supporting learning in the classroom, the pedagogical aspects such as learning style should be taken into account. As different people learn and process information differently, it is important to understand individual learning style which allows the prediction of the way learners react and feel in different situations. Selecting the appropriate game genres for learning is another important issue for consideration to develop effective educational computer game. Recently, most studies focus on several variables when selecting game genres. This includes age level, gender, racial diversity, number of players, and the role of teacher.
Unfortunately, previous studies on the learning styles of the learners have not provided sufficient guidelines to design effective educational computer games to meet the needs of individual learners. However, there are two important studies which are relevant to the focus of this paper: Prensky [1] and Chong et al. [2] . Prensky's study presented a theory based on computer games and learning, whereas Chong's study focuses on the impact of learning styles using digital games. However, there are still some gaps between their works. Therefore, this study aims to explore alternatives by focusing on the learning techniques and the learning activities to match possible game genres discussed in Prensky and Chong's experimental research on computer game types and the four learning styles. In addition to the literature review, this paper takes a further step to develop a conceptual model based on those two studies in order to make a contribution to the knowledge.
Why Use Game for Learning?
Majority of children today are growing up in a digital society. Being accustomed to digital technology, children have changed considerably their ways of thinking and processing information based on different mindsets from their parents. For most children, computer games have become a major part of their lives and become the most common activity in children's leisure time. To help in understanding the differences between today and previous generations, and to justify why computer games need to be a part of education, Prensky [1] proposes ten aspects of comparison that include: 1) twitch speed and conventional speed, 2) parallel processing and linear processing, 3) graphic first and text first, 4) random access and step-by-step, 5) connected and standalone, 6) active and passive, 7) play and work, 8) payoff and patience, 9) fantasy and reality, and, 10) technology-as-friend and technology-as-foe.
In the educational aspect, educators believe that children learn best when it is fun. It can be said that it is a natural way for children to learn through play. Through play, human can acquire skill without knowing it. Most studies [1] , [3] , [4] , [5] , [6] also show that "learn through play" is a natural and universal learning tool for children and adult. Therefore, it makes sense to see play as a valued contributor to a child's development and it should be given a place in the school curriculum. Computer game, a media that is based on playing and entertaining, can be treated as learning-oriented game which is also known as "edutainment" [5] . While edutainment bring the concept of entertainment and education at the same time, computer games also bring together the idea of game, play, fun, and hand-on experience in the learning environment. Consequently, playing computer game can be assumed that it is the activity of learn through play. Prensky [1] confirms two reasons why use computer games for learning: 1) today's learners have change radically, and 2) these learners need to be motivated in new ways. Furthermore, the main reasons people play games because the process of game playing is engagement and games bring combination of motivating elements [1] .
Apart from these, there are several other reasons why computer games can be used as a learning tool. The reasons include: computer games have rules, goals, interaction, and content and story. Gee [4] mentioned that games are heavily motivating. They teach people to think about complex systems to solve problems in a complex world. Games make player think about decision they are making and how do the decision will impact on this situations. Games deploy rich visual that draw players into fantasy worlds and motivate the player via fun, via challenge and via instant feedback. With instant feedback and immediate reward computer games provide, it makes a crucial aspect for learning.
Educational Computer Game
Basically, educational computer games have the same characteristics like any other types of computer games. The particular aspect of this type of game is designed to teach, and in which the main objective involves the learning of a lesson. Rather than being structured as a straightforward set of lessons or exercises, this type of educational software is structured like games, with such elements as scoring, timed performances, or incentives given for correct answers . Many educational games of the past have been skill-and-drill (the common example is MathBlasters) One could argue that there is a place for skill-and-drill in learning; other might suggest that educational games need to be built on constructivist or social constructivist theoretical frameworks [10] . When educational computer game is adopted as a learning tool in classrooms, teacher should either create or adapt the learning materials to maximize the game's potential to support learning. As such, the pedagogical value should definitely be taken into account when considering in adopting educational computer games for teaching and learning in a classroom. For example, computer game might be integrated into instructional design and should affect children's capabilities to perform certain cognitive functions [11] . From the study of Chuang and others [11] , they found that cause-and-effect games tended to encourage means-end analysis strategy, whereas adventure games encouraged inferential and proactive thinking. Moreover, outcomes from several researches proved that significant correlation exists between game playing and children's problem solving skill and cognitive style [4] , [12] . In order to make educational computer game "educational", Fisch [13] suggests that when designing game, the following matters should be included: 1) matching the education topic to the media, 2) placing educational content at the heart of the game play and 3) building feedback that supports learners into the handling of difficult content.
Learning Styles
Research into the use of games in education is growing rapidly [5] , [7] , [14] , [15] . In order to understand the potential roles of mainstream games in supporting learning, we need first answer the questions "what is learning?" and "what forms of learning are suitable for incorporating games in the classroom?" This is related to pedagogical theory which includes learning theory which describing how people learn or what styles of learning people like. Learning style is useful in identifying the methods by which people prefer to receive information from their environment and undertake their learning. Each person has his or her own way of converting, processing, storing, and retrieving information. Some people prefer to learn through reading and reflecting on how this might apply to their own experience, whilst others prefer to learn through trying ideas out and learn through reviewing their experience before planning the next step. Among the learning styles which classified as experiential, Honey and Mumford learning style is one of the well known experiential learning [16] . This learning style proves that people learn better when the teaching is adapted to the learning styles [2] . Honey and Mumford classify learners into activist, reflector, theorist, and pragmatist as illustrated in Table 1 . [1] . Some contents are best learned through role-playing and adventure games, others are best through game show competition, action and even sport games [2] . Different games appeal to different people. Choosing the appropriate type depends on the content to be learned and /or mental processed to be developed. Prensky [1] proposes several variables to consider when selecting a game style including: target age level, gender, racial diversity, number of play, and the role of the teacher. Apart from these, pedagogy aspect especially learning style should be considered as one important variable. Knowing children's learning style and finding appropriate ways to create or enhance learning environment such as choosing appropriate game type for each style of learners will increase the student's learning success. Consequently, the questions follow are "what types of game should be created for each learning technique?" and "what types of game are appropriate for each learning style?" This section presents the model of relationship between learning activities and game types based on the study of Prensky [1] in section 5.1; learning style and education game based on the study of Chong et al. [2] in section 5.2; This paper then proposes a new conceptual model by comparing and matching learning styles, learning activities and game genres based on those two studies [1] , [2] in section 5.3.
Prensky's Study: Learning Techniques and Learning Activities Used in Educational Computer Games
Games can be categorised in many different genres, including first-person shooters, role-playing, action, adventure, card, puzzle, and sports. If computer games are used in the classroom, the game genres should be selected to match the learning style. Different activities and learning techniques may use different types of game. Prensky [1] shows activities and learning techniques used in educational computer games are: 1) practice and feedback, 2) learning by doing, 3) learning from mistake, 4) goal-oriented learning, 5) discovery learning and guided discovery, 6) task-based learning, 7) question-led learning, 8) situated learning, 9) role playing, 10) constructivist learning, 11) multi-sensory learning, 12) leaning objects, 13) coaching, and, 14) intelligent tutors.
In his paper "Computer Games and Learning: Digital Game-Based Learning" [1] , Prensky discusses about how to combine gameplay and learning. He claims that teacher have to understand the types of learning content. With different kinds of learning content, teacher can see what kinds of learning are really going on such as learning fact, skill, judgment, theory, reasoning, process, procedure, creativity, language, system, observation and communication. Additionally, teacher can choose different learning activities according to particular types of content. Prensky proposes the relationship of learning content, learning activities and possible game style as shown in Figure 1 and Table 2 . 
The Study of Chong et al.: Learning Styles and Educational Game
Many educational researchers studied on learning styles, but the study on the relationship of learning styles to learning within game text is scarcely found. Researchers are emphasizing that the education computer games should be developed considering the learning styles of students [2] . However, there is a research conducted by Chong et al. on the impact of learning styles on the effectiveness of digital games in education. They conducted the survey based on the Honey and Mumford four types of learning styles on 50 undergraduate students in INTI College Malaysia. They choose three Table 3 .
Bridging the Gap between the Prensky and Chong's Studies
When reviewing the studies of Prensky and Chong at al., we realized that more need to be done in order to provide a better framework for designing good educational games. Prensky focuses on learning techniques, learning contents, and learning activities but lack of learning style. Whereas, Chong et al. focus on learning style but uses only three Copied the strategy given during the briefing Great interest in this game different game genres as an example. Therefore, it is the attempt of this study to bridge this gap by establishing the linkage of these two studies. Two conceptual models proposed in this study are: Firstly, as mentioned in section 5.1, Prensky proposes the relationship of learning content, learning activities and the game styles. He also suggested 14 essential learning techniques which he claimed that it should be considered and used when designing learning materials. However, these 14 learning techniques have not been matched to learning activities and game genres in his study. In order to use all those learning techniques in learning with educational computer game, the relationship of each learning techniques and game genres should be studied. Hence, it is the objective of this paper to compare and match his 14 learning techniques to learning activities and game genres. The new model and the result of this matching are illustrated in Figure 2 and Table 4 .
Second, in section 5.2 Chong et al. [2] study the impact of learning styles on computer game in education. They use three types of games in their study as the examples to prove that different learning styles do prefer different types of games. From the finding of their study, the behaviors of each style of learners while playing game are also described. However, they do not match this behavior of each style of learners with learning technique. Additionally, only three different game styles are studies. While the study of Prensky choose all the standard categories of computer games matching with learning activities, but lacks of the comparison of learning style of the users. Thus, this paper proposes the new conceptual model of the relationship between learning styles, learning activities, and possible game genres based on these two studies [1] , [2] as illustrated in Figure 3 .
The process that led to the new model is conducted by: 1) exploring the behavior when playing games for each type of learner based on Chong's study, 2) matching the behavior of each type of learner to learning activities based on Prensky's study, and 3) finding the possible game genres which can relate to each learning activities. As an example, the results from this study found that the possible game genres for the activist learners could be multiplayer interaction, action games and role-playing game. Accordingly, the results of matching learning styles; behavior when playing game; behavior when using computer; learning activities; and possible game genres are shown in Table5. 
Discussion
As researchers have found that computer games have significant educational value, computer games can become part of the school curriculum. There are different types of computer games and games technologies, which have been used positively, both directly and indirectly to support and assist teaching and learning in the classroom. Green and McNeese [17] conclude in their paper "Using Edutainment Software to Enhance Online Learning" that the attributes of high quality educational computer games comprise of 1) clear learning goal and objective, 2) provide review on concepts newly learned and allow for questions and answers, 3) develop higher thinking skills, 4) challenging but focus on learning rather than on winning or losing, 5) clear rules so learners know how to play, 6) providing a means for collaboration, feedback, or guidance, 7) be fun so learners are more relax, more alert, less fearful and open to learning, 8) provide a means for debriefing to recap what was learned and allow for question and answer. However, there are a number of issues, which need to be addressed before using computer games in the classroom.
Most studies concern about age of student, gender, racial diversity, and role of the teacher. Unfortunately, not many researches focus on learning style when designing the appropriate game genres for each style of learners. Different people have different style of learning. No single learning preference is better than any other. In fact, individual student may have more than one single learning style. This reflection can be shown that when some learners prefer kinesthetic instruction, they can also have ability to learn orally and visual [18] . One learner has the active type of learning; he/she may have theory or pragmatic style of learning in other learning situation. Therefore, there are many possible ways in choosing appropriate game genres for one particular student. However, it can be determined by looking at learner's dominate learning style. In other word, the most preferred learning style of that learner. The model of relationship of learning style, learning activities and possible game genre presented in this paper is only the potential example proposal. To understand educational gaming, many factors have to be examined. These include design, pedagogy, and literacy. It should also focus on the classroom use, what is learned and what can be taught with educational computer game [13] . Moreover, some variables such as the experience in playing game, culture, language, and nurture should also have been examined. Game developers and educational psychologists should work together with other professionals as a team to formulate the educational content in order to build quality educational computer games. The further questions are: How do educators convince parents, teachers, and administration about the importance of gaming in education? [13] ; Are there any significant gains when determine the appropriate genre of game with learning styles? And are there any relationship between teaching styles and using of educational computer games?
Conclusions
Educational computer games bring together the idea of game, play, fun, hands-on experience and also with explicit educational purpose. Like other genres of computer games, educational computer games have elements that benefit learning. This includes rules, goals, active engagement, content/story, feedback, interactive, problem solving, quick adaptation and immediate reward. However, educational content in education computer games should be considered as the heart of game, and feedback that support learners should also be built into difficult content. When designing educational computer games for supporting learners in classroom, apart from educational content, they can also embrace the pedagogical benefits such as learning style with game genres for developing quality learning experience in class. This paper shows the comparison and matching of learning techniques, learning activities, learning styles to possible game genres. However, this study merely proposes the potential model used as one possible conceptual guideline for further study in order to create effective educational computer games. Further study may find out the benefit gain when determine the appropriate genres of game with learning styles.
